Calibration of a phonocardiograph is more difficult than calibration of an electrocardiograph and the clinical value of the procedure is less obvious. The loudness of the heart sounds and murmurs at the front of the chest does not depend exclusively on cardiac activity but is influenced also by the position of the heart in the chest, by the nature and thickness of the chest wall, and by extraneous factors related to disease of the lungs, pleura, or pericardium. For a valid comparison of phonocardiographic with auscultatory findings it is, however, essential to have some indication on the phonocardiogram of the absolute loudness of heart sounds and murmurs at the chest wall.
In logarithmic phonocardiography (Rappaport and Sprague, 1942 ) the low-frequency vibrations are selectively attenuated as they are in auscultation by the human auditory mechanism: the amplitude of the deflections on a logarithmic phonocardiogram are therefore directly related to the loudness of the audible sounds. In linear phonocardiography, without this low-frequency attenuation, the audio-frequency heart sound vibrations are masked on the record by lower-frequency vibrations of much greater amplitude: the deflections on a linear phonocardiogram thus correspond to palpable pulsation or thrills rather than to auditory phenomena. In stethoscopic phonocardiography an attempt is made to include the distortion of sound normally introduced by a stethoscope, without the distortion due in auscultation to the human ear. Because the stethoscopic phonocardiogram is an arbitrary recording, not corresponding to any sensory phenomenon, we do not favour it.
METHODS
The earliest effective attempt at calibrated phonocardiography was that of Mannheimer (1940 Mannheimer ( , 1941 , who recorded sound phenomena in six frequency ranges. Mannheimer calibrated his own microphone, using the piston-phone technique described by Olson and Massa (1934) .
For the study of basal diastolic murmurs, Wells et al. (1949) recorded at the end of each phonocardiogram a signal corresponding to a standard sound at 500 cycles per second and 80 decibels above an arbitrary threshold of audibility. Counihan et al. (1951) , for the investigation of lowfrequency prxcordial vibrations, increased the standard signal to 90 decibels above this threshold. Dunn and Rahm (1952) calibrated their microphones with a piston-phone. Besterman and Harrison (1953) recorded a 50-cycle signal.
We have designed a calibration device for use with an electronic phonocardiograph already described in this Journal (Campbell et al., 1952 
DISCUSSION
Clinically it is impracticable to run a phonocardiograph at constant gain, as is usual with an electrocardiograph. Since the amplitude of the loudest heart sounds is of the order of forty times that of the faintest ones that can be heard (Williams and Dodge, 1926) it is necessary to adjust the gain of the instrument to the loudness of the sounds in order to record the vibrations on a narrow strip of photographic material: this may bring up on the record a heart sound or murmur, which is inaudible, or may eliminate from the record an audible phenomenon. This A".k.
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group.bmj.com on June 6, 2017 -Published by http://heart.bmj.com/ Downloaded from above the threshold of audibility at this frequency, is recorded at the end of each phonocardiogram. The amplitude of this signal is an indication of the absolute loudness of the sounds at the point of application of the microphone to the chest wall.
